
Letters to the Editor

Is nutraceutical supplementation appropriate for COVID-19
management?

Recently, now that coronavirus disease 2019
(COVID-19) vaccines are becoming available for the
ultimate prevention of COVID-19 infection, a discus-
sion has begun on another level of global manage-
ment of the disease based on the hypothesis that an
individual’s dietary status may play an important
adjunctive role in protective immunity against this
devastating disease.1 Populations in European coun-
tries with lower death rates were found to have diets
that consisted of fermented vegetables or cabbage.2,3

Presented in Fig. 1 are the current death rates per
million people of various western and eastern
European countries that show lower rates in
Germany, Austria, the Czech Republic, Poland,
Slovakia, the Baltic states, and Finland, countries
with populations that have a common feature of eat-
ing large quantities of fermented foods in contrast to
Belgium, France, Italy, Spain, and the United
Kingdom, with populations whose diets contain
lower quantities of fermented foods and with higher
mortality rates.1

WHAT ARE SOME EXPLANATIONS FOR
MITIGATION OF COVID-19 MORTALITY BY
DIETARY FACTORS?
As a result of binding severe acute respiratory syn-

drome coronavirus 2 (SARS-CoV-2) to its angioten-
sin-converting enzyme 2 receptor, angiotensin-
converting enzyme 2 is downregulated and the an-
giotensin II receptor type 1 axis is reciprocally acti-
vated, which leads to the production of a family of
highly reactive oxygen molecules known as reactive
oxygen species responsible for oxidative stress.3 This
leads to two of the severest outcomes of COVID-19
infection, i.e., insulin resistance and lung and endo-
thelial damage. In humans, the most potent antioxi-
dant that can block the angiotensin II receptor type 1
axis is the nuclear factor (erythroid-derived 2) like 2
(Nrf2), a transcription factor that regulates the

expression of antioxidant proteins that protect the cell
against oxidative damage.3 Fermented vegetables, e.g.,
cabbage, contain an abundant content of precursors of
sulforaphane, the most active natural activator of
Nrf2.2,3 In addition to sulforaphane, many other micro-
nutrients are required for maintaining immunocompe-
tence by providing an adequate supply of Nrf2-induced
antimetabolites, especially vitamins A, C, D, E, and B;
iron; selenium; and zinc.4–15 Several Nrf2-interacting
natural compounds (e.g., berberine, curcumin,4,6,16–19

epigallocatechin gallate, genistein, quercetin, resvera-
trol, sulforaphane) and lactobacilli are also potent Nrf2
activators. It has been proposed that fermented cabbage
is a proof-of-concept dietary manipulation that may
enhance Nrf2-associated antioxidant effects helpful in
mitigating COVID-19 severity.2

WHAT ARE THE PROPOSED MECHANISMS OF
ACTION OF NUTRACEUTICALS IN COVID-19
INFECTION?
Because it is rare to find nutraceuticals in adequate

quantities in natural foods, to obtain their beneficial anti-
oxidant effects, the field of nutraceuticals has emerged to
provide these essential metabolites, which may be defi-
cient in normal diets.2 Nutraceuticals are nutrients that

Figure 1. Coronavirus disease 2019 (COVID-19) death rates per
million inhabitants in various western and eastern European
countries (April 17, 2020)./ (Reproduced with permission from
Ref. 1.)
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have beneficial effects on health and consist of a variety
of substances that include vitamins, minerals, and herbal
products that are extracted, used as food supplements,
or added to foods. There are several dietary supple-
ments and nutraceuticals that have been proposed as
adjunctive therapies for COVID-19.4,6

The several proposed mechanisms of action of nutra-
ceuticals in COVID-19 infection are shown in Fig. 2
and include the following4:

a. Antiviral effects due to the direct interaction with
SARS-CoV-2 spike protein or the inhibitory effect
of viral proliferation.

b. Antioxidant effects mediated by the activation
of Nrf2, a transcription factor that regulates the
expression of antioxidant proteins that protect
the cell against oxidative damage triggered by
injury and inflammation. In vitro, Nrf2 binds to
antioxidant response elements in the nucleus,
which leads to the transcription of antioxidant
response element genes, which produces gene
regulation that promotes antioxidant responses
and inhibits the inflammatory cascade.3

c. Indirect immune system modulatory effects
through overall enhancement of immune func-
tion and the concurrent decrease of proinflam-
matory cytokines that mitigate the harmful
effects of a cytokine storm such as IL-6, IL-1b ,
and TNFa.5

A PILOT STUDY OF A NUTRACEUTICAL FOR
COVID-19

In a pilot exploratory non–placebo controlled study,
the effects of a nutraceutical preparation that contained
different combinations of vitamin D, vitamin E, folic
acid magnesium, selenium, zinc, curcumin, quercetin,
resveratrol, and sulforaphane was evaluated on the
transmission of SARS-CoV-2 infections to close con-
tacts. Of 107 subjects who performed a nasopharyngeal
swab because of signs and symptoms of respiratory
disease, none had a positive results. Of a total of 127
subjects who had nasopharyngeal swabs taken for
detection of SARS-CoV-2 by using PCR Test because of
close contact with an infected person, 33 of 127 (26%)
were positive and 94 of 127 (74%) had negative
responses.
Understanding of the transmission of SARS-CoV-2,

the virus that causes COVID-19, to close contacts is
now an accepted control measure to contain the spread
of the virus. Characterization of community exposures,
however, can be difficult to assess when widespread
transmission is occurring, particularly from persons
who are asymptomatic within inherently intercon-
nected communities and among COVID-19 cases with-
out a non–COVID-19 comparison group, as in the
present pilot study. However, two studies of transmis-
sion of SARS-CoV-2 infections in U.S. households

Figure 2. Schematic representation of several mechanisms exploited by nutraceuticals against SARS-CoV-2 infection. (A) Antiviral effects
due to the direct interaction with SARS-CoV-2 spike protein or the inhibitory effect of viral proliferation. (B) Cell response induced by the
activation of Nrf2 and following genetic regulation downstream. Activated Nrf2 dissociates from its complex with KEAP1 and migrates
from cytoplasm to nucleus within which it interacts with ARE sequences and produces gene regulation, both promoting antioxidant
response and reducing the inflammatory cascade. (C) Indirect immune system modulation through enhancement of immune performance
and the concurrent decrease of proinflammatory cytokines such as IL-6, IL-1b , and TNFa to mitigate the harmful effects of a cytokine
storm. SARS-CoV-2 = Severe acute respiratory syndrome coronavirus 2; Nrf2 = nuclear factor (erythroid-derived 2) like 2; KEAP1 = Kelch
Like ECH Associated Protein 1; ARE = antioxidant response element; IL = interleukin; TNF = tumor necrosis factor. (Modified and repro-
duced with permission from Ref. 4.)
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reported by the U.S. Centers for Disease Control and
Prevention (CDC) offers an approximate modem for
comparison.20,21 In contrast to the 26% transmission rate
found in the present study, the rate reported among the
case patients in the study by Fisher et al.20 was 42% (65/
154) and in the study by Grijalva et al.21 was 53% (102/
191). Although the present study was a small pilot non–
placebo controlled, investigation, these findings lend
some support for conducting larger randomized, pla-
cebo controlled trials to verify these preliminary results
and to establish whether nutraceutical supplementation
may offer any benefit in COVID-19 infection.
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